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PROJECTION LENS APPARATUS FOR A PROJECTOR AND 
METHOD OF ASSEMBLING SAME 

BACKGROUND OF THE INVENTION 

[01] This application claims the priority of Korean Utility Model Application 
No. 2002-22419, filed July 26, 2002 in the Korean Intellectual Property 
Office, which is incorporated herein by reference in its entirety. 

1. Field of the invention 

[02] The present invention relates to a projection lens apparatus for a projector 
and a method of assembling same. 

2. Description of the Related Art 

[03] With the development of information technology, and in order to satisfy 
people's demands to observe an image on a large-scale screen, an image 
projecting apparatus, for example, an image projection apparatus using a 
liquid crystal display, is in growing demand. 

[04] An image projecting apparatus generally includes a projector for 

generating, expanding and projecting an image on a screen. According to the 
way of projection, the image projecting apparatus is usually categorized into a 
rear projection type or a front projection type. 
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[05] FIG. 1 shows a rear projection type image projecting apparatus, which 

includes a cabinet 1 on which a screen 2 is mounted, a projector 3 mounted in 
the cabinet 1, and a reflective mirror 4 for reflecting the image emitted from 
the projector 3 towards the rear side of the screen 2. 

[06] The projector 3 includes a light source 1 1 for generating light, an image 

generating unit 12 for generating an image with the light, and a projection lens 
group 13 having a plurality of projection lenses for expanding and projecting 
the generated image towards the reflective mirror 4. The projection lens group 
13 includes a first projection lens group 14 positioned in the proximity of the 
image generating unit 12 , a second projection lens group 15 for expanding 
and projecting the image, and a reflection group 16 for reflecting the image 
passed through the first projection lens group 14 towards the second projection 
lens group 15. The second projection lens group 15 and the reflection group 16 
are altogether secured in a main lens barrel 17 of a predetermined shape (Fig. 
2). The first projection lens group 14 is supported on a rear lens barrel 18 to be 
movable forward and backward with respect to the main lens barrel 17, 
thereby adjusting the focus of image projected against the screen 2. In 
assembling the projection lens group 13, the rear lens barrel 18 is rotated to be 
moved forward and backward within and without the main lens barrel 17 so 
that the focus can be precisely adjusted. Then the rear lens barrel 18 is fixed in 
the main lens barrel 17. 

[07] The rear lens barrel 18 may be fixed in the main lens barrel 17 with 
adhesives such as a bond, or alternatively, with screws which are passed 



2 



through the main lens barrel 17 and fastened to one side of the rear lens barrel 
18. During such a fixing, however, a gap between the rear lens barrel 18 and 
the main lens barrel 17 hinders precise alignment of the rear lens barrel 18 
during forward and backward motion. Even after the fixing, focus sometimes 
deviates due to the presence of the gap. In the case of using screws, the rear 
lens barrel 18 is deviated to a side by the pressing of the screws, thus, such a 
tilt causes degradation in the performance of the projection lens . 

SUMMARY OF THE INVENTION 

[08] Accordingly, it is an aspect of the present invention to provide a 

projection lens apparatus of a projector having an improved structure which is 
capable of maintaining a focus of the projection lens even after assembly. 

[09] The above aspect is accomplished by a projection lens apparatus of a 

projector consistent with the present invention, comprising a main lens barrel 
comprising a first projection lens group that expands and projects an image 
that is incident thereto, and a reflection group that reflects the incident image 
towards the first projection lens group, a rear lens barrel provided with a 
second reflection group that projects the incident image towards the reflection 
group, the rear lens barrel being connected to the main lens barrel to move 
forward and backward to adjust an optical axis of the image as projected, and 
a pressing mechanism that elastically presses or means for elastically pressing 
the rear lens barrel with respect to the main lens barrel in the direction of the 
optical axis, thereby maintaining the rear lens barrel at a predetermined 
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position so that the second projection lens group is not deviated from the 
optical axis. 

[10] The pressing mechanism includes a coil spring disposed within the main 

lens barrel and wound around an outer circumference of the rear lens barrel, 
the coil spring being elastically supported in the direction of the optical axis. 

[11] The rear lens barrel includes a fastening portion formed on one end, 

having a thread line on an outer circumference thereof and screw-engaged 
with an inner circumference of the main lens barrel, and a flange portion 
formed on the other end with the outer diameter thereof extending. The 
pressing mechanism includes a coil spring for being engaged around the outer 
circumference of the rear lens barrel with one end being supported on the 
flange portion. 

[12] The main lens barrel includes a thread line formed in an inner 

circumference for screw-engagement with the fastening portion of the rear 
lens barrel, with an inner diameter being stepped to support the other end of 
the coil spring. 

[13] In addition, the pressing mechanism prevents the formation of a gap 

between the main lens barrel and the rear lens barrel. The rear lens barrel 
comprises a body portion between said fastening portion and said flange 
portion. The body portion has a larger diameter then said fastening portion. 
The flange portion has a greater diameter that the body portion, wherein said 
flange portion supports one end of said pressing mechanism wound around the 
body portion. 
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[14] It is another aspect of the present invention to provide a method of 

assembling a projection lens apparatus of a projector by screwing a rear lens 
barrel fitted to a main lens barrel, the method comprising guiding a fastening 
portion of said rear lens barrel along a thread line of the main lens barrel by 
rotating the rear lens barrel with respect to the main lens barrel, adjusting the 
optical axis of a second projection lens group supported on the rear lens barrel, 
and elastically holding the rear lens barrel with respect to the main lens barrel 
by compressing a pressing mechanism. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[15] The above aspects and other features of the present invention will become 

more apparent by describing in detail an exemplary embodiment thereof with 

reference to the attached drawings, in which: 
[16] FIG. 1 is a schematic view showing the structure of a conventional rear 

projection type image projecting apparatus; 
[17] FIG. 2 is a schematic view showing the projector of FIG. 1; 
[18] FIG. 3 is an exploded perspective view schematically showing a projection 

lens appariatus of a projector consistent with an exemplary embodiment of the 

present invention; 

[19] FIG. 4 is a partial sectional view of the projection lens apparatus of the 

projector consistent with an exemplary embodiment of the present invention; 
and 
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[20] FIG. 5 is a sectional view showing the projection lens apparatus of the 

projector consistent with the exemplary embodiment of the present invention 
in an assembly. 

DETAILED DESCRIPTION OF AN EXEMPLARY EMBODIMENT 

[21] Hereinafter, the present invention will be described in detail with reference 

to the accompanying drawings. 
[22] Referring to FIG. 3, the projection lens apparatus consistent with an 

exemplary embodiment of the present invention includes a main lens barrel 

30, a rear lens barrel 40 fixed with the main lens barrel 30, and a pressing 

mechanism 50. 

[23] Formed inside of the main lens barrel 30 are a first projection lens group 
31 for expanding an image incident thereon and projecting the enlarged image 
against a screen 2 (FIG. 1), and a reflection group for reflecting the incident 
image towards the first projection lens group 31. The reflection group is 
formed in the same manner as that of the reflection group 16 described above 
with reference to FIG. 2, which is mounted in the main lens barrel 30 at a 
predetermined slope. The reflection group reflects the incident image towards 
the first projection lens group 31. The main lens barrel 30 has a space 
extended therethrough, and the first projection lens group 31 is fixed on the 
leading end of the main lens barrel 30. 

[24] The rear lens barrel 40 includes a second projection lens group 41 for 
projecting the image generated at the image generating unit towards the 
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reflection group. The second projection lens group 41 comprises a plurality of 
lenses, and is fixed in the rear lens barrel 40. The rear lens barrel 40 includes a 
fastening portion 42 formed on a leading end with a threaded line formed on 
the outer circumference, a flange portion 44 formed on the other end with its 
outer diameter extending, and a body portion 43 formed between the fastening 
portion 42 and the flange portion 44. As shown in FIG. 4, the fastening portion 
42 is engaged with the threaded line 32 formed on the inner circumference of 
the main lens barrel 30. The body portion 43 has a larger outer diameter than 
the fastening portion 42, and the pressing mechanism 50 is fitted around the 
body portion 43. The flange portion 44 has a greater diameter than the body 
portion 43 so as to support one end of the pressing mechanism 50 being fitted 
around the body portion 43. Then by rotating the rear lens barrel 40 as it is 
inserted in the main lens barrel 30, the rear lens barrel 40 is engaged with the 
main lens barrel 30 in a manner of being movable forward and backward by 
the screw engagement of the fastening portion 42 and the thread line 32. 
Accordingly, the focus, i.e., the optical axis, can be adjusted by moving the 
rear lens barrel 40 forward and backward. 
[25] The pressing mechanism 50 is provided to maintain the position of the rear 
lens barrel 40 by elastically pressing the rear lens barrel 40 with respect to the 
main lens barrel 30 in the direction of the optical axis. Accordingly, the 
second projection lens group 41 is prevented from deviating from the optical 
axis. The pressing mechanism 50 includes a coil spring, which is disposed 
around the inner circumference of the main lens barrel 30 while being fitted 
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around the rear lens barrel 40, One end of the coil spring is supported on the 
flange portion 44 of the rear lens barrel 40, while the other end thereof is 
supported on a stepped portion 33 which is formed on the inner circumference 
of the main lens barrel 30. The outer circumference of the body portion 43 and 
a large inner diameter portion 34 of the main lens barrel 30 are maintained at a 
gap larger than the thickness of the coil spring so that the coil spring can be 
freely compressed and decompressed while it is fitted around the outer 
circumference of the rear lens barrel 40. 

In the projection lens apparatus of the projector constructed as above 
consistent with an exemplary embodiment of the present invention, as shown 
in FIG. 5, the rear lens barrel 40 is screwed to the main lens barrel 30 while 
being fitted in the main lens barrel. In other words, the fastening portion 42 of 
the rear lens barrel 40 is guided along the thread line 32 of the main lens barrel 
30 during rotation of the rear lens barrel 40 with respect to the main lens barrel 
30, adjusting the optical axis of the second projection lens group 41 supported 
on the rear lens barrel 40. At this time, the pressing mechanism 50 supported 
on the stepped portion 33 and the flange portion 44 elastically holds the rear 
lens barrel 40 with respect to the main lens barrel 30 at a predetermined 
position while the pressing mechanism 50 is compressed. Accordingly, after a 
user adjusts the optical axis by moving the rear lens barrel 40 forward and 
backward, the user releases the rear lens barrel 40. However, the rear lens 
barrel 40 is still held in place by the recovery force of the pressing mechanism 
50 in the direction of the optical axis and does not move during the movement 
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of the projector, or by gravity. Therefore, regardless of the gap that is created 
between the rear lens barrel 40 and the main lens barrel 30, deviation from the 
optical axis due to the presence of the gap is prevented by the pressing 
mechanism 50, and as a result, a clear image without deviation of focus is 
always obtained. 

[27] Further, after the assembly of the rear lens barrel 40 and the adjustment of 

optical axis, since there is no need to employ fixing means such as adhesives 
like bonds, or fasteners like screws, and a fixing process, there is a reduction 
in costs. 

[28] With the projection lens apparatus of the projector described above 

consistent with the present invention, the optical axis is adjusted by screw 
engaging the rear lens barrel with respect to the main lens barrel. After 
adjustment of the optical axis, the pressing mechanism disposed between the 
rear lens barrel and the main lens barrel exerts recovery force towards the 
direction of the optical axis, maintaining the optical axis as adjusted. 

[29] Since there is no need to employ an additional part or process to fix the 
rear lens barrel in place, cost is reduced, and assembly is simplified. 

[30] Further, the optical axis can be adjusted with ease, and maintained as 

adjusted after the adjustment. As a result, a clear image is always obtainable. 

[31] Although the exemplary embodiment of the present invention has been 
described, it will be understood by those skilled in the art that the present 
invention should not be limited to the described exemplary embodiment, but 
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various changes and modifications can be made within the spirit and scope of 
the present invention as defined by the appended claims. 
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